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A Numerical Experiments on the Atmospheric Circulation over

a Complex terrain around Coastal Area. Part |

: A Verification

of Propriety of Local Circulation Model Using the Linear Theory

Hwa-Woon Lee, Yoo-Keun Kim, and Woo-Sik Jung
Department of Atmospheric Sciences, Pusan National University
(Manuscript received 26 July, 1999)

A sea/land breeze circulation system and a regional scale circulation system are formed at a region which has
complex terrain around coastal area and affect to the dispersion and advection of air pollutants. Therefore, it is
important that atmospheric circulation model should be well designed for the simulation of regional dispersion of
air poliutants. For this, Local Circulation Model, LCM which has an ability of high resolution is used.

To verify the propriety of a LCM, we compared the simulation result of LCM with an exact solution of a
linear theory over a simple topography. Since they presented almost the same value and pattern of a vertical
velocity at the level of 1 km, we had a reliance of a LCM.

For the prediction of dispersion and advection of air pollutants, the wind field should be calculated with high
accuracy. A numerical simulation using LCM will provide more accurate results over a complex terrain around

coastal area.
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Table 1. The Simple Topography (bell type mountain)

Z = AT
Height (h) 100 m
Half width (a) 10000 m (10 km)
* A= (x=x) + (y=»n)
Xo . Yo Coordinates of the center of the mountain
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with numerical simulation.

Linear theory
1 1 1 1 1 1 1 ] J 1
16 I
9 -
£ L
3
&y 4
2
e
> A 3
04
i 4 3 4 § & 1 8 9 @
X-Distance (km)
LCM
1 1 I 1 1 1 1 I 1 L
w4 L
b)
¥ -
&4 -
3
Su-
]
8
>4 I
Ik
T 4 s 4 9 & 8 8 % m
X-Distance (km)

Fig. 3. Horizontal distribution of the vertical velocity

at the level of 1 km given (a) the linear
theory, (b) LCM.
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Fig. 4. Distribution of the vertical velocity at lkm

from the linear theory and LCM.
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